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We present two cases that necessitated bilat-
eral vertebral artery 3D rotational angiogra-
phy, a technique that has not been described in
the literature.

Case Presentation

Case 1
A 64-year-old right-handed female was re-

ferred to neurovascular clinic after an incidental
finding of an intracranial aneurysm. The patient
was recently evaluated by an ophthalmologist
and had an MRI and MRA performed after
drusen bodies were found on ophthalmologic
examination. At presentation, the patient was
asymptomatic and neurologically intact. Review
of the MRA showed an aneurysm at the verte-
brobasilar junction, but the low quality of the
study prevented determination of whether the
aneurysm was fusiform or saccular. The patient
agreed to catheter angiographic imaging with
potential endovascular intervention.

We performed catheter angiography of the
vertebral arteries in the standard fashion. A 5F
catheter was used to selectively catheterize the
origin of the vertebral artery and advance ap-
proximately 2-3 cm distal to the origin. In both
of our cases tortuosity of the vessel limited fur-
ther advancement. Contrast was hand-injected
(5 ml) in a bolus over a 1-2 second duration.
Initial angiography of the right vertebral artery

Summary

We describe the first reported use of simulta-
neous bilateral vertebral artery rotational an-
giography to visualize an aneurysm.

Images acquired from 3D rotational angio-
graphy with a single vertebral injection provided
insufficient anatomic detail in two cases with
vertebrobasilar junction aneurysms associated
with fenestration. Therefore, simultaneous bilat-
eral vertebral artery 3D rotational runs were
performed.

Anatomic detail was superior with the simul-
taneous injection and this allowed for the appro-
priate plan of care to be instituted. In the rare
cases of vertebrobasilar junction aneurysm as-
sociated with fenestration, simultaneous bilater-
al vertebral artery 3D rotational angiography
may provide the most useful anatomic detail
when evaluating a patient for possible endovas-
cular intervention.

Introduction

Development of 3D rotational cerebral an-
giography has resulted in a new standard of
care in the treatment of aneurysms. The tech-
nology has improved anatomic detail and al-
lows efficient detection of the optimal working
view for intervention, potentially offering safer
treatment of aneurysms 1-15.
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(figure 1A) shows a fusiform aneurysm mea-
suring 16 x 20 mm and an apparent daughter
aneurysm (figure 1B) measuring 5 x 4 mm. 3D
rotational angiography of the left vertebral
artery (figure 2) shows contrast entering the
aneurysm with a distinct separate distal limb of
the artery, suggesting that the aneurysm arises
from a proximal fenestration (Toshiba Infinix
VCi, Nasu, Japan). Neither view allowed com-
plete visualization of the aneurysm and the as-
sociated anatomy, thereby preventing safe en-
dovascular intervention.

Subsequently, we decided to proceed with si-
multaneous bilateral vertebral artery 3D rota-
tional angiography (figure 3A and 3B). Bilat-
eral percutaneous femoral artery access was
obtained and separate catheters were placed
into each vertebral artery. Neither catheter
was occlusive. Both catheters were connected
to power injectors, one activated at the termi-
nal with an injection of 3 ml/s for seven sec-
onds and the other activated by manual trigger
with an injection of 3 ml/s for seven seconds.
Reconstructed 3D images (Vital Images Vitrea
2 Workstation, Fernbrook, Minnesota) clearly
showed the aneurysm, the fenestration, and re-
lation between the two. As shown in figures 3A

Figure 1 Case 1. Right vertebral artery angiogram showing an AP (A) view demonstrating an apparent fusiform aneurysm
and a lateral (B) view depicting the daughter aneurysm.

Figure 2 Case 1. AP view of a left vertebral artery 3D rota-
tional angiogram demonstrating filling of the vertebrobasi-
lar junction aneurysm from the left as well as a distinct dis-
tal limb of the artery. Note the mid-basilar origin of the right
posterior inferior cerebellar artery from this view.
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and 3B, the aneurysm was not fusiform, but in
fact arose from a proximal fenestration of the
basilar artery. The additional information al-
lowed for safe catheterization of the aneurysm
from the left vertebral artery. The aneurysm
was successfully embolized, however, at the
end of the intervention it was noted that there
was still residual filling of the aneurysm from
the right vertebral artery. Interestingly, the pa-
tient had an unusual vertebral and mid-basilar
duplicated origin of the posterior inferior cere-
bellar artery (best shown in figure 3B), a rare
variant described in literature 16-18. The duplicat-
ed origin of the posterior inferior cerebellar
artery enabled the proximal right vertebral
artery to be occluded without incident and
subsequently the aneurysm no longer filled
with contrast. The patient recovered without
incident and was discharged home the follow-
ing day.

Case 2
A 42-year-old right-handed female was seen

in consultation. Six weeks prior, the patient had
an episode of syncope, confusion, and transient
right hemiparesis. She fully recovered and had
an MRI and MRA performed on an outpatient

basis. On examination, the patient was neuro-
logically intact. Review of the MRA (figure 4)
showed an aneurysm arising from the conflu-
ence of the vertebral arteries. The decision was
made to explore the aneurysm with endovascu-
lar therapy.

Figure 3 Case 1. Simultaneous bilateral vertebral 3D rotational angiogram (A) and reconstruction (B) demonstrating the
complete anatomic picture of the vertebrobasilar junction aneurysm arising from the proximal portion of a basilar artery fen-
estration. Note the unusual duplicated origin of the right posterior inferior cerebellar artery.

Figure 4 Case 2. MRA showing a vertebrobasilar junction
aneurysm. Visualization of the fenestration is not seen.
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In the neurointerventional suite, angiography
of the right vertebral artery failed to demon-
strate the aneurysm. We performed 3D rota-
tional angiography by injection of contrast me-

dium into the left vertebral artery. Images ac-
quired from this run showed the aneurysm and
an apparent small neck (figure 5A and B). Up-
on attempted catheterization of the aneurysm,

Figure 5 Case 2. Posterior view of the left vertebral artery 3D rotational angiogram (A) and reconstruction (B) showing the
vertebrobasilar aneurysm but not the fenestration.

Figure 6 Case 2. Posterior view of the simultaneous bilateral vertebral artery 3D rotational angiogram (A) and reconstruction
(B) which clearly shows the anatomic detail of the vertebrobasilar junction aneurysm and the associated basilar fenestration.
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the tip migrated into the limb of a fenestration
not visualized by the 3D angiography. Because
of the inadequate anatomic detail, we aborted
further intervention.

At that point, we decided to perform simul-
taneous bilateral vertebral artery 3D rotational
angiography (figure 6A) by the technique de-
scribed in the first case. Reconstructed images
(figure 6B) show a vertebrobasilar aneurysm
arising from the proximal limb of a basilar fen-
estration. The additional information allowed
safe catheterization of the aneurysm, however,
coil embolization of the aneurysm was unsuc-
cessful secondary to a wide neck. After discus-
sion with the patient, she opted for craniotomy
and clipping of the aneurysm in favor of stent-
assisted embolization. A far lateral craniotomy
was performed and the patient was discharged
home two days later without any adverse se-
quelae.

Discussion

3D rotational digital subtraction angiogra-
phy is becoming the gold standard when pre-
paring for endovascular intervention. The ana-
tomic detail rendered by this method facilitates
choosing the appropriate working view, and
may ultimately lead to safer aneurysm coiling 1-15.
In most cases, single vessel injection for 3D ro-
tational angiography is adequate. However, at
least one case in literature describes how bilat-
eral vessel injection was necessary for adequate
anatomic detail. In their technical note, Song et
Al describe simultaneous bilateral internal ca-
rotid artery 3D rotational angiography for a
patient with both a complex, ruptured anterior

communicating artery aneurysm and vaso-
spasm 3.

To our knowledge, these two cases are the
first report describing simultaneous bilateral
vertebral artery 3D rotational angiography. In-
terestingly, MRA failed to depict the true
anatomy associated with both vertebrobasilar
junction aneurysms. Our failure to see the
aneurysm and fenestration from a single verte-
bral artery was certainly a result of the flow
phenomenon at the confluence of the vertebral
arteries. In our patients, the vertebral arteries
were nearly codominant. One can imagine that
both the aneurysm and the fenestration would
be seen in either of our patients if a dominant
vertebral artery was present.

The risk of bilateral vertebral artery cathe-
terization is unknown, however, would certain-
ly be higher than single vessel injection. Some
of these risks may include dissection, throm-
boembolic event, and rupture of the aneurysm.
In our patients, neither catheter was occlusive
and we would not recommend this technique if
one or both of the catheters were occlusive as
the risk of complication would be greater. One
possible alternative to our technique is tempo-
rary occlusion of one vertebral artery with a
balloon and injection of the contralateral verte-
bral artery.

Conclusions

Simultaneous bilateral vertebral artery 3D
rotational angiography may provide the most
useful anatomic detail when preparing for an
endovascular intervention, particularly for com-
plex aneurysms of the vertebrobasilar junction.
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